A study of the gallbladders of 36 foetuses of gestational age 102-147 days (term=148 days) revealed a 50% incidence of gallstones. These stones were composed of calcium palmitate and pigment. Measurement of fluid transport rates in 6 gallbladders has shown for the first time that the foetal sheep gallbladder is capable of bile concentration.
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Foetal gallstones would appear to be rare, judging by the few reports of them in the literature.
The only examples we could find were 2 cases of gallstones in the human foetus cited by Potter (1928) . Our interest was therefore aroused when stones were discovered in several foetal sheep gallbladders which had been obtained for fluid transport measurements.
A study of the incidence and nature of the stones was initiated and an attempt made to correlate their presence with the foetal age and fluid transporting ability of the gallbladder.
MATERIALS AND METHODS
In all, 36 gallbladders from foetuses ranging in age from 102 to 147 days (term = ]48 days) were investigated. They were removed from animals used for acute physiological experiments and were unse1ected in any way. 2 breeds of sheep, Clun Forest (32 specimens) and Welsh Mountain (4 specimens), were used, both of which were obtained from independent sources and had been fed on different diets.
The gallstones were examined microscopically and their composition determined by the x-ray powder method (Sutor & Wooley, ] 971).
Fluid transport rates in 6 of the foetal gallbladders, 3 of which had contained stones, were measured in vitro at 39°C using the gravimetric technique of Diamond (1962) . Data were collected from 30 to 120 minutes after the start of each experiment.
Fluid transport rates were expressed as a percentage of the initial filling volume transferred per hour and as flux per unit area. The latter calculation assumed the bladders were spherical.
RESULTS
A summary of the occurrence, compositIOn and appearance of the stones together with the age of the foetus, is given in Table 1 , and a typical bladder tA aggregates of frequently coloured crystals, sometimes surrounded by thin black band (then AI); B black vitreous fine-grained stones, with small nuclei of a red-brown powder.
containing calculi is shown in Fig. 1 . Gallstones were found in 16 Clun Forest and 2 Welsh Mountain foetuses of gestational age 102-142 days, an incidence of 50 %. Their size and hardness varied with foetal age. Spherical stones approximately 2 mm in diameter and up to 3·8 mg in weight have been observed in later foetuses, 'raspberry' aggregates of various sizes as well as smaller stones, fragments, and orange particulate material, have been found suspended in the foetal bile at all ages examined. The stones sometimes adhered to the mucosa, and in some bladders a strong yellow colouration of 157 the mucosa or reddening at the site of stone location was observed. Their hardness increased with age but all were soft and pigmented throughout. Microscopic examination (x 150) showed that most consisted of loose aggregates of crystals occasionally surrounded by a thin surface layer of black, fine-grained material, but specimens from 2 foetuses were composed exclusively of a black, vitreous, fine-grained substance apart from a red-brown powder which formed the nuclei. The crystalline aggregates were shown to be calcium palmitate by x-ray diffraction, but the pigment was amorphous.
A piece of the thin black layer uncontaminated by the other stone material could not be obtained to determine whether it was all amorphous pigment or whether some calcium palmitate was also present.
As well as amorphous pigment, the other type of stone contained unidentified crystaIJine material.
This gave a diffraction pattern with certain similarities to that of bilirubin, which suggests it may also be a pigment.
The fluid transport rates for 6 foetal gallbladders are shown in Table 2 .
The mean rate was 6·6 % (range 3,1-12,6 %) of the initial filling volume per hour. The incidence of gallstones in foetal sheep (50 %) is of particular interest and raises the questions of whether foetal gallstones are as rare as hitherto thought, or whether they are unique to this species. These findings are in marked contrast to a gallstone incidence of 1·75 % in adult sheep and 0 % in lambs less than 8 months old (Mentzer, 1934) . The highly significant differences in these figures suggest that stones form readily in the physiological conditions of uterine life and that they subsequently disappear, probably by dissolution or passage along the ducts as is possible in humans (Dworken, 1960) , but the explanation of these phenomena awaits extensive chemical and physiological studies. The gallbladders from the earliest foetuses investigated were able to concentrate bile and also contained stones. Transport rates in vitro are known to be slower than in vivo; for example, the rabbit gallbladder in vitro transports at about t of the in vivo rate (Whitlock & Wheeler, 1964) . Certainly foetal sheep gallbladders also deteriorate when deprived of their blood supply so the results obtained in this study should be compared to a rate of 17·5 ±6·8 % over the same time period, calculated from the data of Caple & Heath (1971) in the adult sheep in vivo. The fact that the gallbladder had attained the ability to concentrate bile could contribute to or be responsible for stone formation if a supersaturated solution were produced. Calcium palmitate, which is the main constituent of the foetal gallstones in sheep, is also a constituent of human gallstones, and its incidence in these is about 36% (Sutor & Wooley, 1971) . Often it is present in very small amounts, but in approximately 12 % of stones it is the sole or an important constituent.
The aetiology of calcium palmitate gallstones is not known and studies on their formation in sheep foetuses may help to solve the human problem.
